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(57)Abstract: 

PURPOSE: To obtain the surface acoustic wave correlation processing unit with 
a high efficiency without increasing its chip size. 

CONSTITUTION: Plural guide paths 4 are arranged between at least a couple of 
interdigital electrodes 2, 3 converting an electric signal into a surface acoustic 



wave and a distance (p) between the guide patiis 4 and pliases of surface 
acoustic waves stimulated from each guide path 4 are selected so that the 
surface acoustic wave stimulated by each guide path 4 is propagated in phase as 
a whole in a direction of an output interdigital electrode 5 with respect to the 
guide path 4 and propagated in opposite phase as a whole to an opposite side to 
the output interdigital electrode 5 with respect to the guide path 4. 
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3. In the drawings, any words are not translated. 



CLAIIVIS 



[Claim(s)] 

[Claim 1] It is formed in a piezo electric crystal and change the first electrical 
signal and second electrical signal into a surface acoustic wave, respectively, 
and even if few, the first electrode and second electrode of a pair. An opposite 
direction is made to spread mutually the first surface acoustic wave and second 
surface acoustic wave which were excited from the first electrode of the above, 
and the second electrode, respectively. Two or more waveguides which have the 
nonlinearity which mixes the first surface acoustic wave and second surface 
acoustic wave, and excites the third surface acoustic wave. It is prepared in one 
above-mentioned waveguide side, and has the third electrode which changes 
into an electrical signal the third surface acoustic wave excited in the above- 
mentioned waveguide. Array spacing and the surface acoustic wave excitation 
phase of waveguide of the above-mentioned plurality are excited in each of two 
or more above-mentioned waveguides. It is the surface acoustic wave correlation 
processor characterized by setting the surface acoustic wave which the surface 
acoustic wave spread in the direction of the third electrode of the above is in 
phase, and it is compounded, and is spread in the direction opposite to the third 
electrode of the above as the predetermined value compounded with a phase 
which is negated mutually. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the surface acoustic wave 
correlation processor which performs correlation processing between an input 
signal and a reference sign using a surface acoustic wave. 
[0002] 

[Description of the Prior Art] Drawing 10 is the top view showing the surface 
acoustic wave convolver which is the conventional surface acoustic wave 
correlation processor shown in JP, 2-4881 2,A- In drawing 10,1 is a piezo electric 
crystal, 2 and 3 are blind-like electrodes for an input (it abbreviates to IDT for an 
input hereafter) which excite a surface acoustic wave (it abbreviates to SAW 
hereafter), and it is the blind-like electrode for an output (it abbreviates to IDT for 
an output hereafter) which changes into an electrical signal SAW which set 4 to 
waveguide, set 5 to waveguide 4, and was excited. Each IDT 2 and 3 for an input 
and IDT5 for an output have structure which a positive electrode 6 and the 
negative electrode 7 intersected mutually. SAW by which 8 was excited by IDT2 
for an input, SAW by which 9 was excited by IDT3 for an input, and 10 are 
SAW(s) excited in waveguide 4. 

[0003] Next, actuation of this conventional kind of SAW convolver is explained. A 
SAW convolver performs the correlation operation between an input signal and a 
reference sign, and has the function which outputs the result of an operation. In 



the SAW convolver shown in drawing 10 , an input signal is inputted into IDT2 for 
an input, and it is used, for example, inputting a reference sign into IDT3 for an 
input. If a signal is inputted into IDT2 for an input, SAWS will be excited in the 
location where the positive electrode 6 and the negative electrode 7 of IDT2 for 
an input cross. Mutually, SAWS excited by IDT2 for an input and SAW9 excited 
by IDT3 for an input cross, and spreads the inside of waveguide 4 to hard flow. 
[0004] At this time, mixing actuation of SAW S and 9 occurs by the nonlinearity in 
waveguide 4 within waveguide 4. That is, product F-G of the amplitude F of 
SAWS from IDT2 for an input and the amplitude G of SAW9 from IDT3 for an 
input occurs. Since it consists of conductors, waveguide 4 integrates with the 
potential built by this product F-G over die-length L. Let the amplitude F and G of 
SAW S and 9 which carries out incidence to waveguide 4 be degree types, 
respectively. 
[0005] 

Amplitude F=f-EXP [j (omegal t-k1 X)] (1) 
Amplitude G=g-EXP [j (omega2 t-k2)] (L-X) (2) 

[0006] Here, f and g are the absolute value of the amplitude of SAW S and 9 
excited by IDT2 for an input, and IDT3 for an input, omega 1, and omega 2, 
respectively. Each angular frequency and k1 k2 It is the coordinate value which 

met in the propagation direction of SAWS which each wave number and L made 
the edge of one of the two of waveguide 4 as the die length of waveguide 4, and 
X made zero. The result of an operation H which integrated with the product of 
these F and G over die-length L comes to be shown in the following (3) types. 
[0007] 
[Equation 1] 
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[0008] Consequently, waveguide 4 will vibrate with angular frequency 
(omega1+omega2), and excites SAW10 with this angular frequency 
(omega1+omega2) again. SAW10 excited by waveguide 4 is the result of an 
operation H in waveguide 4, and this is equivalent to the correlation result of an 
operation between an input signal and a reference sign. These processes are 
described to the detail by reference, Nakagawa, Makio, the Institute of 
Electronics and Communication Engineers paper magazine, '86/2, Vol.J69-C, 
No.2, and p.190-198. 

[0009] At this time, by setting the array spacing p of waveguide 4 as the integral 
multiple of the wavelength of SAW10 excited by waveguide 4, SAW10 excited by 
each waveguide 4 becomes in phase along the propagation direction, and can 
receive SAW10 excited from each waveguide 4 by IDT5 for an output. 
[0010] SAW10 excited by each above-mentioned waveguide 4 has bidirection, 
and is spread in the direction contrary to IDT5 for an output to the direction which 
has arranged IDT5 for an output, and waveguide 4. For this reason, if IDT5 for an 
output is arranged only in the direction of one of the two which SAW10 excited by 
each above-mentioned waveguide 4 spreads as shown in drawing 10 , SAW10 
which it is excited by each above-mentioned waveguide 4, and is spread in the 
direction opposite to IDT5 for an output to each above-mentioned waveguide 4 
will serve as useless power which is not received by IDT5 for an output. For this 
reason, he was trying to receive all the power of SAW10 excited from each 
above-mentioned waveguide 4 by arranging waveguide 4 among two or more 



IDT(s) 5a and 5b for an output in this kind of the former shown in JP, 2-4881 2,A 
of other surface acoustic wave convolvers, as shown in drawing 1 1 . When it had 
two or more IDT(s) 5a and 5b for an output as shown in drawing 1 1 , the output 
of two or more above-mentioned IDT(s) 5a and 5b for an output was connected 
externally. 

[001 1] Furthermore, there are some which are shown in drawing 12 as this kind 
of the former shown by JP,2-48812,A of a surface acoustic wave convolver. This 
makes the bent structure the positive electrode 6 and the negative electrode 7 of 
IDT2 for an input which excite SAW along the array direction of waveguide 4 
without changing an electrode spacing d. In this conventional kind of SAW 
convolver, only the distance corresponding to one half of the wavelength of 
SAW8 which excites a positive electrode 6 and the negative electrode 7 by IDT2 
for an input was shifted. This is shifting the location of the intersection which 
excites SAW, and is for changing the phase of SAW8 which carries out incidence 
to each waveguide 4. 

[0012] Consequently, in this conventional kind of surface acoustic wave 
convolver, the phase of SAW10 excited by each waveguide 4 turns into 
opposition between the ****** waveguides 4. Furthermore, it arranged so that the 
array spacing p of the ****** waveguide 4 might be set to p=(1/2+n) -lambda to 
the wavelength lambda of SAW10 excited by waveguide 4. Here, n is an integer. 
[0013] For this reason, in the ****** waveguide 4, SAW10 excited by each 
waveguide 4 after all since the phase was reversed by the time SAW10 which 
excited SAW10 by opposition and was excited spread to the next waveguide 4 
serves as an inphase mutually along the propagation direction. Therefore, at 
IDT5 for an output, SAW10 excited by each waveguide 4 is altogether received 
by the inphase. 
[0014] 

[Problem(s) to be Solved by the Invention] In this kind that is the conventional 
surface acoustic wave correlation processor of SAW convolver, as shown in 
drawing 10 R> 0 and drawing 12 , since only the power of the one half of SAW10 



excited from waveguide 4 was receivable, in a configuration of liaving arranged 
IDT5 for an output only in one side to the propagation direction of SAW10 excited 
by waveguide 4, tliere was a trouble that the effectiveness of a SAW convolver 
was bad. moreover, as shown in drawing 1 1 , in order to receive altogether 
SAW10 excited from waveguide 4, in a configuration of having arranged 
waveguide 4 among two or more IDT(s) 5a and 5b for an output The pattern area 
of a SAW convolver increased, the chip size increased, and there were need, 
then a trouble to say about the means for connecting electrically further two or 
more IDT(s) 5a and 5b for an output detached and arranged. 
[0015] Offering the surface acoustic wave correlation processor which has high 
effectiveness has this invention, without being made in order to solve the above- 
mentioned trouble, and increasing a chip size. 
[0016] 

[Means for Solving the Problem] The surface acoustic wave correlation processor 
concerning this invention It is formed in a piezo electric crystal and change the 
first electrical signal and second electrical signal into a surface acoustic wave, 
respectively, and even if few, the first electrode and second electrode of a pair. 
An opposite direction is made to spread mutually the first surface acoustic wave 
and second surface acoustic wave which were excited from the first electrode of 
the above, and the second electrode, respectively. Two or more waveguides 
which have the nonlinearity which mixes the first surface acoustic wave and 
second surface acoustic wave, and excites the third surface acoustic wave. It is 
prepared in one above-mentioned waveguide side, and has the third electrode 
which changes into an electrical signal the third surface acoustic wave excited in 
the above-mentioned waveguide. Array spacing and the surface acoustic wave 
excitation phase of waveguide of the above-mentioned plurality are excited in 
each of two or more above-mentioned waveguides. The surface acoustic wave 
spread in the direction of the third electrode of the above is in phase, it is 
compounded, and the surface acoustic wave spread in the direction opposite to 
the third electrode of the above is set as the predetermined value compounded 



with a phase which is negated mutually. 
[0017] 

[Function] In the surface acoustic wave correlation processor concerning this 
invention Two or more array spacing and surface acoustic wave excitation 
phases of waveguide are excited in each of two or more above-mentioned 
waveguides. Since the surface acoustic wave which the surface acoustic wave 
spread in the direction of the third electrode established in one above-mentioned 
waveguide side is in phase, and it is compounded, and is spread in the direction 
opposite to the third electrode was set as the predetermined value compounded 
with a phase which is negated mutually In order for almost all power to spread 
the surface acoustic wave excited in each above-mentioned waveguide in the 
direction of the third electrode and for the third electrode to receive this surface 
acoustic wave, effectiveness higher than this conventional kind of surface 
acoustic wave correlation processor is acquired. Furthermore, since it is not 
necessary to arrange the electrode for an output on both sides of waveguide like 
this conventional kind of surface acoustic wave correlation processor, a chip size 
is not increased. 
[0018] 

[Example] Example 1 . drawing 1 is the top view showing the surface acoustic 
wave correlation processor concerning one example of this invention. The inside 
of drawing, the blind-like electrode for an input from which a piezo electric crystal, 
2a, 2b, and 2c, 3a, 3b and 3c change an input signal into a surface acoustic 
wave in one, as for 5, 4a, 4b, and 4c have waveguide, it comes out, and it is and 
blind-like electrode 2for input a, 2b, 2c, 3a, 3b and 3c, and the blind-like 
electrode 5 for an output have a blind-like electrode for an output, and structure 
which a positive electrode 6 and the negative electrode 7 intersected mutually, 
respectively. The surface acoustic wave from which 8a, 8b, and 8c were changed 
by blind-like electrode 2for input a, 2b, and 2c, respectively, and 9a, 9b and 9c 
The surface acoustic wave changed by the blind-like electrodes 3a, 3b, and 3c 
for an input, respectively. The surface acoustic wave which 10a is excited by 



waveguide 4b and spread to the blind-like electrode 5 for an output, and the 
opposite side to waveguide 4b, It is the surface acoustic wave which 10b is 
excited by waveguide 4b, and the surface acoustic wave and 10c which are 
spread in the direction of the blind-like electrode 5 for an output to waveguide 4b 
are excited by waveguide 4a, and is spread in the same direction as surface 
acoustic wave 1 0b. 

[0019] Next, actuation is explained. It arranges so that it may be satisfied with the 
example 1 shown in drawing 1 of p - (1/4+n) -lambda to the wavelength lambda 
of SAW excited by each above-mentioned waveguides 4a, 4b, and 4c in each 
waveguides 4a and 4b and the array spacing p between 4c. Here, n is an integer. 
Furthermore, the phase of SAW(s) 8a, 8b, 8c, 9a, 9b, and 9c which carry out 
incidence to each waveguides 4a, 4b, and 4c is changed, respectively, and the 
phase of SAW excited by each waveguides 4a, 4b, and 4c is changed. For 
example, in the example shown in drawing 1 , the phase of 180 degrees and 
waveguide 4b changes the phase of SAW(s) 8a, 8b, 8c, 9a, 9b, and 9c which 
carry out incidence to each waveguides 4a, 4b, and 4c so that the phase of 90 
degrees and waveguide 4c may excite [ the phase of waveguide 4a ] SAW at 0 
degree, respectively. As a means for this, the phase of 90 degrees and SAW8c is 
made [ the phase of SAW8a ] into 0 degree for the phase of 180 degrees and 
SAWBb in the example shown in drawing 1 by dividing IDT2a for an input, 2b, 
and 2c, respectively, and changing distance with Waveguides 4a, 4b, and 4c. 
That is, only the part corresponding to about 90 degrees of phase contrast 
between SAW8b which carries out incidence to Waveguides 4b and 4c, and 8c 
sets up the difference of the distance of IDT2b for an input, and waveguide 4b, 
and the distance of IDT2c for an input, and waveguide 4c, and arranges IDT2b 
for an input, and 2c. The difference of the distance of IDT(s) 2a and 2c for an 
input and Waveguides 4a and 4b is set up similarly. And all of the distance of 
IDT(s) 3a, 3b, and 3c for an input and Waveguides 4a, 4b, and 4c make 0 degree 
all of the phase of SAW(s) 9a, 9b, and 9c as the same. 

[0020] Now, at the time of excitation, the phase of SAWlOa which it was excited 



in waveguide 4b and spread to waveguide 4a is 90 degrees, and since it 
clianges -90 degrees by spreading, it becomes 0 degree on waveguide 4a as a 
result. On tine otiier liand, since travelling distance is zero, the phase on 
waveguide 4a of SAW excited by waveguide 4a is 180 degrees, and is denied 
SAW excited by this waveguide 4a, and SAWlOa excited by waveguide 4b 
mutually. Since the phase of SAWIOc which it was excited by waveguide 4a and 
spread to waveguide 4c on the other hand is 180 degrees and changes with 
propagation -180 degrees at the time of excitation, it is 0 degree on waveguide 
4c. Since the phase of SAWlOb which similarly it was excited by waveguide 4b 
and spread to waveguide 4c is 90 degrees and changes with propagation -90 
degrees at the time of excitation, it is 0 degree on waveguide 4c. That is, in 
drawing 1 , all SAW(s) that it is excited by each waveguides 4a, 4b, and 4c, and 
are spread in the IDT5 direction for an output are inphases, and SAW spread to 
hard flow serves as opposition mutually, and negates each other. Consequently, 
in order that almost all power may spread SAW excited by each waveguides 4a, 
4b, and 4c in the direction of IDT5 for an output, compared with this conventional 
kind of SAW correlation processor, its 2 double effectiveness is high. 
Furthermore, it is not necessary to connect two or more IDT5 for an output which 
could make the chip size small, and separated in it, and has been arranged in it 
since it is not necessary to arrange another IDT5 for an output in the direction 
opposite to IDT5 for an output. 

[0021] Example 2. drawing 2 is the top view showing the SAW correlation 
processor concerning the example 2 of this invention. In the example shown in 
drawing 2 , spacing p of the ****** waveguides 4a, 4b, and 4c is set to p-(1/6+n) - 
lambda to the integer n. Furthermore, the phase of SAW excited in 60 degrees 
and waveguide 4c in the phase of SAW excited in 120 degrees and waveguide 
4b in the phase of SAW excited in waveguide 4a is set up so that it may become 
0 degree. It has set up so that the distance of IDT2a for an input, 2b, and the 2c 
and the above-mentioned waveguides 4a, 4b, and 4c may be set constant and 
the range difference of IDT(s) 3a, 3b, and 3c for a ****** input and the above- 



mentioned waveguides 4a, 4b, and 4c may become 60 degrees as a means for 
tliis. In tine example shown in drawing 2 , the phase of SAW(s) 8a and 9a which 
carry out incidence to waveguide 4a consequently, respectively Both the phases 
of SAW(s) 8c and 9c which make the phase of SAW(s) 8b and 9b which make 0 
degree and 120 degrees and carry out incidence to waveguide 4b 0 degree and 
60 degrees, respectively, and carry out incidence to waveguide 4c could be 
made into 0 degree, and the phase of SAW excited by each waveguides 4a, 4b, 
and 4c is set as a necessary value. 

[0022] The phase of SAWlOa which it is excited in waveguide 4b and spread in 
the direction opposite to IDT5 for an output is the sum with an amount [ when 
spreading to the phase of 60 degrees when being excited in waveguide 4b, and 
waveguide 4a / of phase changes ] of -60 degrees, and is 0 degree. Similarly the 
phase of SAWIOd which it is excited in waveguide 4c and spread to waveguide 
4a is -120 degrees, and the phase on waveguide 4a of SAW excited in 
waveguide 4a is 120 degrees. Therefore, since a phase is the sum of the 
amplitude of the component which are 0 degree, -120 degrees, and 120 degrees, 
these sums of SAW almost serve as zero, and there is almost no SAW spread in 
the direction contrary to IDT5 for an output. On the other hand, about SAW(s) 
10b and 10c spread in the direction of IDT5 for an output, all become 0 degree 
on waveguide 4c, and all are spread by the inphase. For this reason, most power 
of SAW excited by Waveguides 4a, 4b, and 4c is spread in the direction of IDT5 
for an output, and its 2 double effectiveness is higher than this conventional kind 
of SAW correlation processor. 

[0023] Example 3. drawing 3 is the top view showing the SAW correlation 
processor concerning the example 3 of this invention. In the example shown in 
drawing 3 , spacing p of the ****** waveguides 4a, 4b, and 4c is set to p-(1/3+n) - 
lambda to the integer n. Furthermore, the phase of SAW excited in 120 degrees 
and waveguide 4c in the phase of SAW excited in 240 degrees and waveguide 
4b in the phase of SAW excited in waveguide 4a is set up so that it may become 
0 degree. In the example which shows the phase in each waveguides 4a, 4b, 



and 4c to drawing 3 R> 3 as a means for considering as a necessary value By 
making range difference of IDT2a for a ****** input, 2b, and tine 2c and tine 
above-mentioned waveguides 4a, 4b, and 4c into 60 degrees, and mal<ing range 
difference of IDT(s) 3a, 3b, and 3c for a ****** input, and the above-mentioned 
waveguides 4a, 4b, and 4c into 60 degrees SAW(s) 8a and 9a have set up the 
phase of SAW(s) 8a, 8b, 8c, 9a, 9b, and 9c which carry out incidence to each 
waveguides 4a, 4b, and 4c, respectively so that 120 degrees and SAW(s) 8b and 
9b may become 60 degrees and SAW(s) 8c and 9c may become 0 degree. Even 
in this case, if the phase of SAW excited by each waveguides 4a, 4b, and 4c 
sees how it changes by spreading to other waveguides 4a, 4b, and 4c, 
effectiveness will be in **. That is, since the phases in waveguide 4a of SAW(s) 
10a and lOd excited by Waveguides 4b and 4c and SAW excited in waveguide 
4a are 0 degree, -240 degrees, and 240 degrees, respectively, most of these 
sums becomes zero and IDT5 for an output and SAW spread to the opposite 
side are not almost. All the phases in waveguide 4c of SAW(s) 10c and 10b 
excited by Waveguides 4a and 4b on the other hand and SAW excited in 
waveguide 4c are in phase at 0 degree. Therefore, almost all the power of SAW 
excited by Waveguides 4a, 4b, and 4c is spread in the direction of IDT5 for an 
output. 

[0024] In example 4. drawing 1 and the SAW correlation processor concerning 
this invention shown in 2 and 3 Although the case where the propagation 
direction of SAW excited by Waveguides 4a, 4b, and 4c was perpendicular to 
IDT2a for an input, 2b, and the propagation direction of SAW(s) 8a, 8b, 8c, 9a, 
9b, and 9c excited by 2c, 3a, 3b, and 3c was shown The propagation direction of 
SAW excited by waveguide 4 in this kind of SAW correlation processor is not 
necessarily perpendicular to IDT2a for an input, 2b, and the propagation direction 
of SAW(s) 8a, 8b, 8c, 9a, 9b, and 9c excited by 2c, 3a, 3b, and 3c. In the SAW 
correlation processor of the example 4 concerning this invention shown in 
drawing 4 By arranging the above-mentioned waveguides 4a, 4b, and 4c along 
IDT2a for an input, 2b, and the propagation direction of SAW excited by 2c, 3a, 



3b, and 3c, and inclining and setting up IDT5 for an output SAW excited by tine 
above-mentioned waveguides 4a, 4b, and 4c is efficiently receivable by IDT5 for 
an output. In addition, the phase of SAW excited by the configuration of IDT2a for 
an input, 2b, and 2c, 3a, 3b and 3c, the configuration of IDT5 for an output, and 
each waveguides 4a, 4b, and 4c in the SAW correlation processor shown in 
drawing 4 , The distance between each above-mentioned waveguides 4a and 4b 
which met in the propagation direction of SAW excited by Waveguides 4a, 4b, 
and 4c, and 4c is the same as the case where it is shown in drawing 1 , drawing 
2 , or drawing 3 . 

[0025] In example 5. drawing 1 and the SAW correlation processor concerning 
this invention shown in 2, 3, and 4, although the configuration of IDT2a for an 
input, 2b, 2c, 3a, 3b and 3c, and IDT5 for an output showed the case where it 
consisted of one IDT, respectively In the SAW correlation processor concerning 
this invention, even if IDT of the format of arbitration is used for IDT2a for an 
input, 2b, 2c, 3a, 3b and 3c, and IDT5 for an output that what is necessary is just 
what has the conversion function of an electrical signal and SAW, effectiveness 
is the same. In the SAW correlation processor concerning the example 5 of this 
invention shown in drawing 5 By arranging two or more IDT(s) 5a and 5b for an 
output to IDT5 for an output, and connecting above-mentioned IDT(s) 5a and 5b 
for an output to it through a phase shifter 11 It Is effective in obtaining a SAW 
correlation processor with more high effectiveness by constituting tropism IDT on 
the other hand, and considering as the configuration which can receive more 
efficiently SAW which Waveguides 4a, 4b, and 4c excited. 
[0026] Although IDT2a for an input, 2b, and 2c, 3a, 3b and 3c were divided and 
distance with Waveguides 4a, 4b, and 4c was changed and arranged, 
respectively in the example of example 6. drawing 1 and the SAW correlation 
processor concerning this invention shown in 2, 3, 4, and 5 In the SAW 
correlation processor concerning the example 6 of this invention shown in 
drawing 6 By considering as the structure of breaking and bending a positive 
electrode 6 and the negative electrode 7 IDT 2 and 3 for an input being just the 



structure of changing the phase of SAW which carries out incidence to 
waveguide 4, without changing spacing of the positive electrode 6 of IDT2 for an 
input, and the negative electrode 7 Effectiveness is the same also as a 
configuration which changes the distance of the intersection of the positive 
electrode 6 and the negative electrode 7 which excite SAW, and each waveguide 
4. 

[0027] In example 7. drawing 1 and the SAW correlation processor concerning 
this invention shown in 2, 3, 4, 5, and 6 In order to make into a necessary value 
the phase of SAW excited by each waveguide 4, IDT 2 and 3 for an input is 
divided. Change the distance of each IDT 2 and 3 for an input, and each above- 
mentioned waveguide 4, or Or although considered as the structure broken and 
bent, without changing spacing of the positive electrode 6 of IDT 2 and 3 for an 
input, and the negative electrode 7 Like the SAW correlation processor 
concerning the example 7 of this invention shown not only in this but in drawing 7 
with the SAW correlation processor concerning this invention, even if it arranges 
a conductor 12 between IDT 2 and 3 for an input, and each waveguide 4, 
effectiveness is the same. That is, it is with a field with a conductor 12, and the 
field which is not, and effectiveness is the same even if it uses that phase 
contrast arises using the velocity of propagation of SAW differing between SAW 
which spread the conductor 12, and SAW which spread the location without a 
conductor 12. 

[0028] In example 8. drawing 1 and the SAW correlation processor concerning 
this invention shown in 2, 3, 4, 5, and 6 In order to make into a necessary value 
the phase of SAW excited by each waveguide 4, IDT 2 and 3 for an input is 
divided. Change the distance of each IDT 2 and 3 for an input, and each above- 
mentioned waveguide 4, or Or although it considered as the structure broken and 
bent, without changing spacing of the positive electrode 6 of IDT 2 and 3 for an 
input, and the negative electrode 7 or the conductor 12 was arranged between 
IDT 2 and 3 for an input, and each above-mentioned waveguide 4 In the SAW 
correlation processor concerning the example 8 of this invention shown in 



drawing 8 , the phase of SAW excited by each above-mentioned waveguide 4 is 
set as a necessary value by changing die-length L of each above-mentioned 
waveguide 4. The phase of SAW excited by waveguide 4 is because it is 
dependent also on die-length L of waveguide like [ it is ****** from several 1 in 
this, and ]. Therefore, by changing die-length L of waveguide 4, it is possible to 
change the phase of SAW excited by waveguide 4, and the effectiveness of this 
invention is the same even in this case. 

[0029] In example 9. drawing 1 and the SAW correlation processor concerning 
this invention shown in 2, 3, 4, 5, 6, 7, and 8 In order to set the phase of SAW 
excited by waveguide 4 as a necessary value, change the distance of IDT 2 and 
3 for an input, and each above-mentioned waveguide 4, or Or although 
considered as the structure which broke and bent a positive electrode 6 and the 
negative electrode 7, the conductor 12 is arranged between IDT 2 and 3 for an 
input, and waveguide 4 or die-length L of each above-mentioned waveguide 4 
was changed Effectiveness is the same even if it inputs an electrical signal into 
IDT2 for an input which changes the phase of SAW which carries out incidence 
to each waveguide 4 in the SAW correlation processor concerning the example 9 
of this invention shown in drawing 9 and which has been divided and arranged as 
an approach through a phase shifter 1 1 . 

[0030] In addition, although the above-mentioned explanation explained the case 
where the number of waveguides 4 was three or four, if the number not only of 
this but the waveguides 4 is plurality, this invention is arbitrary and it is good. 
Furthermore, waveguide 4 does not need to be the configuration where all are 
the same. Moreover, IDT2a for an input at the time of dividing into two or more 
IDT2a for an input, 2b, and 2c, 3a, 3b and 3c, The electrical installation approach 
between 2b and 2c and between IDT(s) 3a and 3b for an input, and 3c Also in 
the case of arbitration [, such as combining series connection, or parallel 
connection and series connection, ], effectiveness is the same if the phase of 
SAW which does not have to make only parallel connection electrically as shown 
in drawing 1 , and 2, 3, 4, 5 and 9, and carries out incidence to waveguide 4 is a 



necessary value. Moreover, although IDT 2 and 3 for an input and IDT5 for an 
output show the case of the structure where a positive electrode 6 and the 
negative electrode 7 cross one [ at a time ] mutually, in the above-mentioned 
example This invention can apply all IDT(s) that have the conversion function of 
an electrical signal and SAW, when it is the structure where ****** which has not 
been connected to an electric terminal exists between a positive electrode 6 and 
the negative electrode 7, the case of the structure where not only this but the 
positive electrode 6 and the negative electrode 7 cross two [, at a time ] mutually. 
[0031] In addition, the elastic wave which is made to concentrate energy on the 
boundary between the front face of a substrate or a thin film front face, and a 
different medium, and is spread is named generically and shown, and it is 
indicated as the surface acoustic wave (SAW) in the surface acoustic wave 
correlation processor concerning this invention including the SH wave, the 
SUTONRI wave, the bulk wave, etc. besides the Rayleigh wave. Moreover, what 
is necessary is to be able to apply the correlation processing in the surface 
acoustic wave correlation processor concerning this invention to both who 
generally distinguish as convolution (convolution integral) and correlation 
(correlation) mathematically, and are treated, and just to set up suitably the time- 
axis of the input signal inputted into a surface acoustic wave correlation 
processor, and a reference sign. Furthermore, effectiveness is the same, when a 
piezo electric crystal consists of a single plezo electric crystal crystal, or when it 
consists of the piezo electric crystal thin film constituted on substrates, such as a 
semi-conductor and glass. Of course, when a piezo electric crystal thin film is 
constituted on a substrate, effectiveness is the same even if the thin film of 
another dielectric or a conductor is inserted between the front face of a piezo- 
electric thin film, or a piezo-electric thin film and a piezo-electric thin film. 
[0032] Moreover, although the distance p between the ****** waveguides 4 
showed three kinds, p-(1/2+n) -lambda, -(1/6+n) lambda, and -(1/3+n) lambda, of 
cases in the above-mentioned example to the wavelength lambda of SAW 
excited by waveguide 4 This invention should just serve as combination which an 



inphase or the phase of SAW spread in near, and IDT5 for an output and an 
opposite direction negates [ the phase of SAW spread in the direction not only of 
this but IDT5 for an output ] mutually as a whole to an inphase mostly. 
[0033] 

[Effect of the Invention] According to this invention, it is effective in the ability to 
obtain the surface acoustic wave correlation processor which has high 
effectiveness as mentioned above, without increasing a chip size. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the top view showing the example 1 of this invention. 
[Drawing 2] It is the top view showing the example 2 of this invention. 
[Drawing 3] It is the top view showing the example 3 of this invention. 
[Drawing 4] It is the top view showing the example 4 of this invention. 
[Drawing 5] It is the top view showing the example 5 of this invention. 
[Drawing 6] It is the top view showing the example 6 of this invention. 
[Drawing 7] It is the top view showing the example 7 of this invention. 
[Drawing 8] It is the top view showing the example 8 of this invention. 



[Drawing 9] It is tine top view showing the example 9 of this invention. 
[Drawing 10] It is the top view showing the conventional surface acoustic wave 
convolver. 

[Drawing 1 1] It is the top view showing the conventional surface acoustic wave 
convolver. 

[Drawing 12] It is the top view showing the conventional surface acoustic wave 
convolver. 

[Description of Notations] 

1 Piezo Electric Crystal 

2 it is ** for Input - **-like Electrode 

3 Blind-like Electrode for Input 

4 Waveguide 

5 Blind-like Electrode for Output 

6 Positive Electrode of Blind-like Electrode 

7 Negative Electrode of Blind-like Electrode 

8 Excited Surface Acoustic Wave 

9 Excited Surface Acoustic Wave 

10 Excited Surface Acoustic Wave 

1 1 Phase Shifter 

12 Conductor 
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4 c t j; 13 iiS^ns S AWCDBm^m, Xtim I D 

T2a, 2 b, 2 c, 3 a, 3 b, 3 c J; DSdJB^tl 
^SAWBa, 8b, 8c. 9 a, 9b, 9 c ©e«?:^ 

\^tmmr£^-^\z'D^^x^brc^^, ;i©a©sAwiBM 

MSS-tlJ. «»4tj;Da®3n5SAW©ej« 

AtlP^ I DT2 a, 2 b, 2 c, 3 a. 3 b, 
3 c t<i;f3ilg^n§SAW8 a, 8b, 8 c. 9 a, 

9b, 9 c<D&m-^\^tmmrh^t\m^is.^\ m4 
izmbfc^ 0mm\z%t?^mmm 4 © s A^mmmmm 

mxlt. AtlMl'DT2 a. 2b, 2c, 3a, 3b, 
3 ctJ;f9aS$n§SAW©-g«^^(C»oT±E» 
W4a, 4b, 4c*gHgb, i)^-^. mtlf^lDTd 
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b, 4ctrj;DaS$n5SAW&, JJ^J; < ffi^fjffl I 
DT 5\ZTS:et^^tt^X^?>o H4(C^-rs 
AWfiMffliSeSTfi, A*>1^IDT2a, 2b, 2 

c, 3a, 3b, 3c®«^^, lVit^lDT5<Dm 
^, *J;I^, *«iR?&4a, 4b, 4ct;J;i9@f«5n 
SSAW©Sfflt, «MiiS4a, 4b, 4c[cJ:aB!iig 
Sn'5SAW0'e«;^f^(C?Gofc±fH##iS¥S4 a, 4 

b, 4 c rHl©Ifg«ta, 01, i&SVitt, 02, 

[0 0 2 5] 55]i«f||5. El, 2, 3, 4tSLfc;i© 

S AWffiH®aSHT», A^ffl I DT 2 
a, 2 b. 2 c. 3 a. 3 b. 3 c. ^^TS. m*ffl I 

DT5©«;$a. ^n'eni-D<DiDT^)^>^^:b^^\z 
t3ViT*Lfc/&^, ^:©^0^{c#t3^sAWffiHji!iagii 

TtJ. A*fflIDT2a, 2b, 2 c, 3a, 3b, 3 

c, feir;. mAffliDTsa, «a#^tsAwa:© 
^ (Dmmm 5 ic^tis s AwisM^aassTij. m^ffl i 

DTSiC, aiSfi©tii:fjfflIDT5 a. Sb^lH^L, 

±iEai:^jffliDT5a, bhmmii^irLxmm 

a, 4 b, 4 c55%SLfcSAWSi;fpS!)^<i:<SfST 
^^j;^^cC«^a:-r?)^ttJ:D, j;Dg!)^©i«ViS A 

[0 0 2 6] mmme. ei, 2, 3. 4, stc^Lfc 

:io%Mt'^t.^SAWffiPmagSo*!fi«aiT«, A 
:^ffiIDT2a. 2b. 2c, 3a, 3b, 3c^»m 

30 b, ^n-en#?ss§4 a, 4 b. 4ct(n,mm^&xx 

ESbTV^fc*^. H6 t*-r;i0%B^©SIMM6!cl^t3 

s s A wffipjaa^fiTtt, xfsm i d t 2 , 3 

814 tlAWTS S AW0&ffl£^;^5«jgT*n«± 
< , Xiim I D T 2 ©iE«ffi 6 L^W& 7 ^©r^fis^^ 

tiCiD, SAW&ijfit-^iE«ffi6<hftS«7^:©S 
«gB t^^jS1^4 t©ggil^^^5«J*i: LTfeS!)«« 

[0 0 2 7] mmmi. hi. 2, 3. 4, 5, ejc^ 

4» bfc;^©%Hj(;«*3SSAwffiM®agBTa, 

8S4 J; 0 ©SSns S AW©fi+B£3fS« t-rsfcJ5 
t, A*fflIDT2, 3£^>f![bT#A*ffl I DT2, 
3 t±E«-^?gSS4t0gBil&2x.;tD. A 
tim\UT2. 3©iE«ffi6i:ilSffi7t©W^5^^ 

*3SSAWffig|«iias«T«, :Ln\zu^-f. 07H* 

f ;^©^?^©ll«^ 7 S AWfflMMSgg© j; 

5tC, A*fflIDT2, 3i:^«ig?S4t©WC, 
1 2£@EBbTfe«i«til^i;T^5o -r^j;*5-f3, ¥#:l 

50 2mh^m.mt.fs.^^mMtx. sAww^gjtss^m;^ 
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1 2 fflu^^m^mihrz s K^Nh(Dmzmmffl^\: 
[0 0 2 8] mmm^. 2. 3, 4, 5, ec^ 

tC, A*fflIDT2, 3&^>fiJLT^A*ffl I DT2, 
3 i±ia#Sfig&4t©KBilSS^fci3, S^l^^S, A 

•f\z^nmifcimti.rcKi, ssv^a, aa^idt 

2, 3c!:±|B^a»ia[!S4<!:©WtC«*l 2^BBfiLfcD 

AWffiHMaS^Ta. _hE#^)g!i&4 0fi^L^Sx_ 
^i^ttcfcD, ±tH^#Si^4!::TSili$nsSAW» 

«fiifS4 0fi$LS^fb$ti:-i>:^i:£iO. WiS?&4(:: 
TilS^nS S AWOfeffi&^^k^tir^ ^ t/SmffiTfe 

[0 0 2 9] %mm^. mi. 2. 3> 4. 5. 

7, 8t75Lfe'05!WfC'^?3SSAW^HMj!!ia£«T 

\t. mw.'^A \zxmm^fi^ s Awosffl^mnfin^ 

Sf^rcfet, A:f3ffiIDT2, 3 t_h|B#«R?&4 t 

tmmiAt(Dmzm-\2^mwhtzK). fesv^a, 

±|B^J^jS[?&4®fi$LS^;^fcOLfc*t, 09t^-r 

^ (D^mommm 9 tr^^s s Aw^BwrnasBTtt, 

^^?fegS4 CA*f-r§ S AWOfilf L 
T. 5>S^UTiBB$nfeA*ffi I DT2(C, ^ffilg 1 1 

&^LTm^^&A:^jLTfe^*«^i;Tab^. 

[0 0 3 0] ife*5, ±|EIK9gT{i, liiggS4 0iSj5^3 
h^^At. 4 0©Ji'&iC:3liTl5i?^LS:/&J, 

^h\z. Mm>A\t±xt)m\:'i^^xh^m\i 

fs.^\ Sfc. ffli:©A;fjffl I DT2 a. 2 b. 2 c, 3 

a. 3 b, 3c[l4i'S!lLfc«'&0A*fflIDT2a, 2 

b, 2cffi, iictr;, A:'}fflIDT3a. 3b, Scffi 

0S^65S^;^Stt, lai, 2, 3, 4, 5, 9(C7j^b 

¥S4i-A*fr5SAW0fiffi*tHffsfiT$)n«. a^js 

X\t. A;fjfflIDT2, 3, *5ctt;, m:^fflIDT5 

«, iE«ffi 6 t^nn 7 tdtstitr 1 jjc-fos^f'S*! 
sffie t^nmi ti)iK\^z2:^f'Dimtm^(D^ 

iE«ffi6 t«t€ffi7cl:0rB^[C«ma^tgKLT 
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'Nh(nmmmm-^^^x(D i DT^mm-r^^hi)^ 

[0 0 3 1] ;i©^njti-»t3S»tt«fflMMsa 
m^mz^n^^^mmw. (saw) ia, x«os 
ffi, Slim Si^5jKKm©^^fcx^ji. 

0, v-^)-mimzhsn'&., xh>'j-?u, 

mMm&mmmmw\zmmmm.\t. -mzWi^^ 

10 \z\t:2>7fi)V-i/3> iSi^iL^m^) tnUk-i/a 

^^h(DX$>r). SttSHiSffiMEaSfitA^^n?) 

A$nTv^Tfe^WBi;-e*5. 

it? [0 0 3 2] Sfc, ±fB*M^*!IT«, P^5»«ilS4ra 
©Eitp*^ »lgSS4tTBS^n^SAW0|S:aA[C 
^LT, p~(l/2 + n) - A, (1/6+n) ■ 
A, (1/3+n) • A03a^30:i'g■t;l:3V5T^Lfc: 

ene-r^ S AW©fiffl;5t|^ffi, S.5V^tt, SS^^Bi^ffi 
<, Ul^^ffl 1 DT5c!:S^:^|n]tC-e^«t-SSAW 

[0 0 3 3] 

30 mmmm u}L(Di:o\zz(Dm\z^tnt. 

mi] :i(Dm<Dm&mit:^-r¥mmx$>^. 
[02] ;i©^Hj©iiJS^2$s^-r¥ffiH-e*5„ 

[03] ^0^BJ©*J|^J3^S-r¥ffl0T*§o 

[04] ;i0^Hj0^^4^*-r¥ffiElTafe^„ 
[05] ^omommMB^^tw-mmx^^. 
[06] ;i0^Hj©^^6£^-r¥ffl0i?*5. 
4» [07] -mm<Dm^m7 ^7ikr¥mmx$>^. 
[08] ;i©^Bj©^js«sj8S^-r¥ffiH-tafe^o 
[09] ^0^B^©*»^J9S^-r¥ffi0Tab§„ 
[010] !^e*0#ttgsiS3 >d^;wt:£^-r¥MHT 

[011] «!*©#ttafflj^3>iH;i/;t^^-r¥ffi0i? 

[012] ^5l5O3lffilSfflS^=l>:ip;Wt?&*-r¥ffl0T 

[^?^©i5SBJ] 
so 1 J±«#: 
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11 

[HI] 




[03] 
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12 

8 mm-^tiTcmmmu 

9 aig^nfc^isgiiR 

10 mm-^ntcmmm^ 

1 1 ^ffl^ 

12 m 
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